The aim of the present work is to determine the vertical profiles of wind velocity and turbulent exchange coefficient in the Convective Planetary Boundary Layer (CPBL) using data collected from the automatic meteorological stations. A simple two-layer model of convective PBL developed in accordance with the similarity theory (see Yordanov, D. and M. Kolarova, 1988) , that consists of a Surface Layer and an Ekman layer over it, is used to obtain the vertical profiles of the temperature, wind velocity and the turbulent exchange coefficient in PBL from the surface wind measurements and atmospheric stability data. As input to this model the internal to CPBL parameters are needed. The internal parameters can be obtained from the experimental data applying two approaches: first one (called "up-down" approach) uses data for the geostrophic wind and the potential temperature and was described in several papers by (Yordanov, D., M. Kolarova, 1988 , 1989 , 1990 , 1994 . The second one (called here "down-up" approach) uses data from the surface meteorological observations. The description of this approach is the subject of the present paper.
INTRODUCTION
The aim of the present work is to determine the vertical profiles of wind velocity and turbulent exchange coefficient in the Convective Planetary Boundary Layer (CPBL) using data collected from the automatic meteorological stations. A simple two-layer model of convective PBL developed in accordance with the similarity theory (see Yordanov, D. and M. Kolarova, 1988) , that consists of a Surface Layer and an Ekman layer over it, is used to obtain the vertical profiles of the temperature, wind velocity and the turbulent exchange coefficient in PBL from the surface wind measurements and atmospheric stability data. As input to this model the internal to CPBL parameters are needed. The internal parameters can be obtained from the experimental data applying two approaches: first one (called "up-down" approach) uses data for the geostrophic wind and the potential temperature and was described in several papers by (Yordanov, D., M. Kolarova, 1988 , 1989 , 1990 , 1994 . The second one (called here "down-up" approach) uses data from the surface meteorological observations. The description of this approach is the subject of the present paper.
WIND AND TEMPERATURE PROFILES IN THE SURFACE LAYER (SL)
In the present work the empirical curves of Golder (1972) , which relate the atmospheric stability classes to the surface roughness and the Monin-Obukhov length scale, are used for obtaining the vertical distribution of the meteorological characteristics in the PBL. Following the approach presented in (Zanetti, 1990 ) the empirical curves of Golder are fitted using power low functions so that:
where z o is the roughness length, the constants a and b depend on the stability class.
Here the Monin-Obukhov length scale L is defined as: for unstable and neutral conditions are given in Table 1 . According to the Monin-Obukhov similarity theory the universal profiles of the wind velocity and of the potential temperature in SL can be presented as:
where u и θ are the wind velocity and potential temperature at height z , 0 θ is the potential 
where
A number of expressions for the universal SL profiles u f and θ f (respectively for η u and η θ )
can be found in the literature worked out mainly by fitting experimental data.
The turbulent friction velocity * u enters explicitly in the expressions (2) For the surface layer the universal profiles of Businger et. al. (1971) are used as shown in (Yordanov, D. and M. Kolarova 1988 , 1994 , 1997 . In this case the functions u f and θ f has the form: 
Here u η and θ η are defined as: The turbulent regime in a barotropic PBL capped by an inversion is parameterized on the basis of the similarity theory using the following non-dimensional external parameters: For the absolute value of the geostrophic wind the following expression can be obtained from equations (9):
and the absolute value of the cross isobaric angle α can be obtained from equation (10):
α -being negative in the Northern Hemisphere.
From (11) we obtain the expression for the difference between the potential temperature at the top and at the bottom of the PBL δθ expressed as:
The universal functions A, B , C, in the resistance lows are subject of many theoretical and experimental investigations. In this case we use the functions derived by Yordanov, D. and M. Kolarova (1988) for the CPBL model. The numerical solution of the system (9-11) is given in (Kolarova, M. et al., 1989) .
THE CPBL MODEL
The convective planetary boundary layer (CPBL) model YORCON, developed on the basis of the similarity theory, consists of two layers -surface layer (SL) and Ekman layer over it, in which the turbulent exchange coefficient is assumed constant with height. In the SL the profiles defined by equations (2) and (3) are used. The turbulent exchange coefficient is determined from the turbulent kinetic energy balance equation under the assumptions about the type of the turbulent kinetic energy and its dissipation (see Yordanov, D. and M. Kolarova, 1988; BC-EMEP, 1994) . The following asymptotes are found: (18) and (19) in the resistance lows (9-11) we obtain a system of non-linear algebraic equations for the internal parameters are obtained by Kolarova, M. et al. (1989) .
THE INVERSION HEIGHT
The evolution of the convective PBL height (mixing layer height) at conditions of horizontal homogeneity is calculated applying the equation (20) as shown in (Yordanov, D. et al., 1990) : 
CONCLUSIONS
Applying the similarity theory and resistance lows expressed through equations (9-11) we can generally determine the surface turbulent fluxes defined by L and u * from the external to CPBL parameters |V g | , |α| and δθ , normally determined from the numerical weather prediction. The proposed approach solves the inverse problem that consists of determination of the external to CPBL parameters and the vertical profiles of the temperature, wind velocity and the turbulent exchange coefficient (given by the CPBL model) from the ground station meteorological measurements of the wind and atmospheric stability.
